Screening of monoclonal antibody formulations based on high-throughput thermostability and viscosity measurements: design of experiment and statistical analysis.
The purpose of this study was to demonstrate the utility of combining a design of experiment (DOE) approach with high-throughput formulation screening to identify the main factors affecting protein thermostability and solution viscosity. The optimization of buffer compositions was guided by statistical analysis of the data to obtain the targeted combination of low viscosity and high thermostability. Different monoclonal antibody (mAb) formulation variables were evaluated in the study to achieve optimization of two parameters: (i) thermostability characterized by temperature of hydrophobic exposure and (ii) viscosity. High-throughput measurements were employed to characterize both parameters. The significance of each factor and the two-way interactions between them was studied by multivariable regression analysis. An experimental design was used to estimate the significance of all factors, including interaction effects. The range of optimal buffer compositions that maximized thermostability and minimized viscosity of a mAb formulation was determined. The described high-throughput methods are well suited for characterization of multiple protein formulation compositions with minimized resources such as time and material. The DOE approach can be successfully applied to the screening of mAb formulations early in the development lifecycle.